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We, Imperial Chemical iNDUSTmEs 
JjoisSsd, of Imperial Chemical House, AW1- 
feank, (London, S.W.I, • British Company, do 
hereby declare the invention, for wmcn we 
pray that a patent may be granted to vs, and 
&e method by which it is to De perform^ 
to be particularly described m and by the 
following statement: — . , . 

This invention relates to new indole derm- 
tires and more particularly it relies to certain 
W5-mtro^furfuryEdeiie)oxindole denvattves 
which possess useful therapeutic P^P^f 3 ;. 

According to the invention we provide tne 
said new indole derivatives which are com- 
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whereto R stands for hydrogen andwhwem 
the nucleus A may optionally bear substttuents. 

As suitable substitueniB in the nucleus A 
there may be mentioned, for example, h^ogeri 
atoms and nitre, acylamino, aBcyU hydroxy, 
alkoxy and carboxylic acid radicals. 

As a particularly valuable c^o^ there 
may be mentioned, for example, 3-(5-mtro-2- 
furfuryHdene)-oxradote itself. . 

A<xording to a further feature of (the inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 
prises interaction of an oxindole derivative oi 
the formula!: — 



35 



wherein A end! R have tte meaning staled 
above, with 5-ratro-2Hfuraldehyde c*w«h a 
compound capable of action- as 5-mltro-Z-tur- 
aldehyde. 
{Price 3s. 6d.] 



As confounds capable of reacting as 5- 
nhxo-2-furaldehyde there may be mentioned, 
for example, 5^txo-2-fura3dehyde draicetate 
m the presence of aqueous mineral acid, for 
example aqueous hydrochloric aad. The re- 
aSina^conveniently be brought about in a 
solvent or diluent, for example in acetic aad, 
in aqueous ethonol or m anhydrous formic aad. 
There may also optionally be present * basic 
catalyst, for example sodium acetate. 

As stated the new indole derivatives of the 
invention possess useful therapeutic properties. 
They are particularly useful as antibacterial 
agents especially for antiseptic purposes. They 
are active against a wide range of micro- 
organisms uidudittg Gram positive and Gram 
negative bacteria. . 

Thus according to a further feature of tne 
invention we provide new antimicrobial com- 
positions wherein the active ingredient » at 
least one of the new indole derivatives ctf the 
formula! stated above in admixture with an 
inert diluent or carrier. . 

As a particularly valuable mgredient there 
may be mentioned, for example, 3-<5-mtrc-2-- 
furr^Kdene>oxmdole itself. : 

The said compositions may be in the form 
of solutions in polyethylene glycol which may 
optionally contain wetting agents, for example 
condensation products of alkylphenols with 
ethylene oxide, for example the condensation 
product of octykresol with 8—10 molecular 
proportions of ethylene oxide. The composi- 
tions may also be in> the form of aqueous dis- 
persions wherein' a suitable dispersing or sur- 
face active agent is pdyoxyethylene sorbitan 
mono-oleate. Suitable aqueous dispersions may 
contain noEHtsoxic ingredients known to be 
misdble with water, for example glycerol, 
thickening or gelling agents, for example ethyl 
cellulose and condensation products of fatty 
alcohols and ethylene oxide, for example die 
waxy, unctuous product obtained from the 
condensation of cetyl or cetostearyl' aJcchoJ and 
20—24 molecular proportions of ethylene 
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oxide. The said compositions may ako be in 
the farm of oily solutions and a suitable oily 
solvent medium may be, for example, castor 
ofiL 

5 The anrimicrobial compositions may alsot be 
in the form of creams, ointments; and pastes 
and such formulations may contain any suit- 
able non-toxic ingredients known to the art 
Thus a suitable ointment base may be a mix- 

10 cure of polyethylene glycol 400 and poly- 
ethylene glycol 4000 and a suitable paste may 
comprise a thickening agent, for example zinc 
oxide, in admixture with am oily or fatty base, 
for example castor oil and white beeswax, 

15 optionally in the presence of a fatty alcohol, 
for example cetyfc alcohol or cetostearyi alco- 
hol. Suitable cream bases may be formulated 
from oil-iii-waiter type emulsions known to the 
art^ for example from castor oil and fatty 

20 alcohols, for example cetyl alcohdl or ceto- 
stearyi alcohol, dispersed in water in the pre- 
sence of condensation products of fatty alco- 
hols with ethylene oxide, for example, the 
condensation product of cetyl or cetostearyi 

25 alcohol with 20—24 molecular proportions of 
ethylene oxide. 

The antimicrobial compositions may also be 
in the form of suitable non-toxic dusting 
powdens formulated from inert diluents or 

30 earners, for example talc and/or starch in the 
presence of additional ingredients, for example 
zinc oxide or boric add. 

The said compositions as indicated above 
possess antibacterial properties and they may 

35 be used an the treatment of the skin: in- those 
circumstances where a preparation possessing 
antiseptic properties is required 

The invention is fflustraced but not limited 
by the following Examples in which the parts 

40 aie by weight: — 

Example 1i: 
1.41 Parts of 5-nitro-2-furaldehyde, 1.33 
parts of oxindole and $.5 parts of, acetic add 
are heated (together under reflux dining 30 

45 minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered, and 3- 
(5-nit^2-furfuryEdene)-oxindole is obtained 
and washed with water. It is crystallised from 
/k-ethoxyethanol and has m.p. 268 °C. with 

50 decomposition. 

(Example 2: 
2.43 Parts of 5-nitro-2-furaldehyde di- 
acetate, 133 parts of oxindole and 1.06 parts 
of 35% aqueous hydrochloric add are heated 

55 together under reflux in aqueous ethanol 
during one hour. The mixture is cooled and 
filtered and 3-(5 - nitro - 2 - furfaryEdeneV 
oxindole is obtained and washed with water. It 
is identical with the compound: as described 

60 in Example 1. 

Example 3 : 
A solution of 037 pan of sodium acetate 
in 5 parts of acetic add is added to a solution 
of 133 .parts of 5-nicro-2-furaldehyde and 2 
65 * parts of 5-bromo-oxindole (prepared by the 



method of Sumpter, Miller and fiendrick, 
Journal of the American Chemical Society, 
1945, volume 67 a page 1656) in 16 parts of 
acetic add. The mixture is heated under 
reflux during 15 minutes, then cooled and 70 
filtered. There is obtained 5-bromo-3-(5«nitro- 
2~furfuryhdene)-oxmdole, which when crystal- 
lised from /J-ethoxyethanol has m.p. 305 °C. 
with decomposition. 

Example 4: 75 
From 0.66 part of 5^tro-2-furaMehyde, 
0j8 part of 5-nitro-oxindole (prepared by the 
method of Sumpter, Miller and Magan, 
Journal of the American Chemical Sodety, 
1945, volume 67, page 499) and a solution of 80 
0.185 part of sodium acetate in 5 parts of 
acetic add by the procedure described! in 
(Example 3, there is obtained' 5^nifin>-3-(5^ 
nitro-2-funfm^fidene)^xiiKiole which does not 
melt below 320°C. 85 

•Example 5 : 
A solution of 0j4 part of sodium acetate in 
5 pants of acetic acid is added to a solution 
of 0^78 part of 5-nitzo-2-fuoai!dehyde and 
0.95 part of 5-iacetamido-oxdndoIe (prepared 90 
by acetylation of 5-amino-oxindrale), in 7£ 
parts acetic add. The mixture is heated at 
L0O°C. during 3 hours then cooled and filtered. 
There is obtained 5-acetamido-3-(5-mtro-2- 
furfuryikiene)-oxindole which when crystal- 95 
•Hsed from 50% aqueous acetic add has m.p. 
30r°C with decomposition. 

Example 6: 

A mixture of 23 parts of 5-benfcamido- 
oxindole, 13 parts of 5-nitKH2-furaldehyde 100 
and 20 parts of acetic add is heated under 
reflux during 2 hours and then cooled and 
filtered. There is obtained 5-benzamddo^3-(5- 
nitio-2-farfuryKdene)^o(rindoleb which when 
crystallised from dimethylformamide has m.p. 105 
274— 2f76°C with decomposition. 

The 5-benzamido-oxindole used as starting 
material may be obtained by shaking together 
2,96 parts of 5-aminoK)xindole and 1-85 parts 
of benzoyl chloride with 20 parts of 4% 110 
aqueous sodium hydroxide. The mixture is 
filtered and the solid residue is washed with 
hot water and there is thus obtained 5-benz- 
amido-oxindole- 

(Example 7 : 115 
The process as described in Example 6 is 
repeated replacing the 23 parts of 5-bene- 
amido-osindale by an equivalent proportion of 
5-^>-cUon>-benzamido»oxiiKlole. There is thus 
obtained, in a similar manner, 5-p-chloroberKZ- 120 
amttdcK3-(5-nitro- 2 -furfurylidene) - oxindole, 
nxp. 318 — 310 °C, with decomposition. 

The 5-^cMorobenzamido^oxdndole used as 
starting matemsA may be obtained by inter- 
action of 5-amhKMadndole and p-chloro- 125 
benzoyl! chloride in the presence of aqueous 
sodium hydroxide according to the process 
described at the end of Example 6 . 
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•Example &: 

A mixture of 2J5 parts of 5-propionamido- 
oxindole, IS parts of 5-mtro-2-fuiaMdiyde 
and 20 parts of acetic add is heated under 
reflux during 2 hours and is then coded and 
filtered. The solid residue thus obtained ds 5- 
propionamido - 3 - (5 - mtP0h2.furfuxyilidene> 
oxindole, which when crystallised from di- 
methytformamide has m.p. 308—310 C. watn 
decomposition. ^ 

The 5-propionomado-oxiiidoIe used as start- 
ing material may be obtained by adding 5.55 
parts of propionyl chloride to a suspension of 
5.92 parts of 5-amino'-oxindole in 100 parts of 
dioxan and 8j6 parts of diethylamide. The 
mixture is heated under reflux during 10 
minutes and then) kepr overflight at 18—23 C. 
and filtered. There is obtained 5-propion- 
amido-oxindole, which when crystallised from 
waiter has otp. 22®— 230° C. 

Example 9: 

A mixture of 23 parts of 5-»-vdetamido- 
orindofe, 1.41 parts of 5-mtro-2-furaldehyde 
and 20 parts of acetic acid as hearted under 
reflux during 3 hours and is then cooled and 
filtered. The solid residue thus obtained is 5-»- 
valeramido-3-(5 - nitro - 2 - furfurylidene)- 
oxindole, which when) crystallised from acetic 
add has mp. 272^— 274 C. with decomposi- 
tion. 

The 5-n-vaIeramndo-oxindoLe used as start- 
ing material may be obtained by allowing a 
mixture of 5.7 parte of 5-amino-oxindole, 6S 
parts of H-vaieryl chloride and 50 parts of 
pyridine to stand overnight at IS — 23 *C. and 
then evaporating the mixture to dryness under 
reduced pressure. The residue is triturated 
with a little water and there re mains 5-n- 
valleramido-oxindole, which wheat crystallised 
from water has m.p. 226 — 228 °C. 

Example 10: 

The process as described in Example 9 is 
repeated replacing the 5-n-valeramido-oxindo3e 
by an equivalent proportion of 5-n-butysamido- 
oxindole. There is thus obtained, in at similar 
maimer, 5-w-butyramido - 3 - (5-aritro-2-fur- 
furyEdene)-oxindole, which when? crystallised 
from dimethyiformaimide has m.p. 296 — 
2198 ° C. with decomposition. 

The 5-n-butyramido-oxindole used as start- 
ing material may be obtained from 5-aimino- 
oxindole and n-butyryl chloride. It has mp. 
2B6— 23S °C. after crystallisation from aqueous 
alcohol. 

Example 11: 
A mixture of 0J8 part of 5-«-butyramido- 
oxindole in -10 paters of water ami 0.5 part of 
35% aqueous hydrochloric add and 055 part 
of 5-nrtroH2-furaldehyde diacetate in 10 parts 
of ethand is heated under reflux during 2 
hours. The mixture is then cooled and filtered 
and the solid residue is crystallised from acetic 
arid. The product thus obtained is identical 
with the compound as described in Example 
10. 



Example 12: 

The process as described in Example 9 is 
repeated replacing the 5-«-vaderamido-oxmdde 
by am equivalent prppordoc! of S-iwbutyr- 
amido^xindole. There is thus obtained, in a 
sknilar manner, S-wobutyramido - 3 - (5-nitro- 
2-fuifurylkiene)-oxiindole, which when crystadr- 
Hsed from dimetbylf orm amide has m-p. 
314— 316°C 

The 5-irobutyiomido-oxinj4oie used as start- 
ing material may be obtained by interaction 
of 5-amino-oxindole and tstfbutyryl ddoride in 
pyridine. It has m-pu 27L—2(72 0 C. after 
crystallisation from bucanoL 

•Example IS: 

The process as described in Example 9 is 
repeated replacing the 5-n-valeramidt>^xindole 
by an equivalent proportion of 5^^roamido- 
oxindde. There is thus obtained, in a similar 
manner, 5-caproamido - 3 - (5 - nitto-2nhu> 
furyJidene>oxindole^ which when crystalKsed 
from butanol has m,p. 270°C 

The 5-<aproaimidO"OxindDle used as starting 
material may be obtained by interaction of 5- 
amino-oxindale and caproyl chloride in pyri- 
dine. It has m.p. 224— 225°C after crystal 
lisation from ethanol. 

Example 14: 

The process as described in Example 9 is 
repeated replacing the 5-»-va!leramido-oxindok 
by an equivalent proportion of 5-caprylamido- 
oxindole. There is thus obtained, in a similar 
manner, 

5-caprylamido-3 - (5 - flEfcro - 2 - fur- 
furylidene^xindole, which when crystallised 
from ethanol has nxp. 222— 223*C. Hie 5- 
caprylamido-oxindoLe used as starting material 
may be obtained- by interaction of 5-amino- 
oxindole and caprylyl chloride in pyridine. It 
has mup. 222 — 223 °C. after crystallisation 
from ethanoL 

Example 15': 
The process as described in- Example*9 is 
repeated replacing the 5-w-valeramido-oxindole 
by an equivalent proportion of 5-capramido- 
oxindole. There is thus obtained,, in a similar 
masnner, 5-capramido>-3-(5-nitro - 2 - furfuryfli- 
dene)-oxindole, which when crystallised' from 
ethanol has mp. 225' — 226 °C The 5- 
capramido-oxindole used as starting material 
may be obtained by interaction of 5-amino^ 
oxindole and capryl chloride in pyridine. It 
has mp. 191— 192°)C. after. crystaOlisation 
from ethanoL 

•Example 16: 
A mixture of Oj65 part of 5-(2-carboxy- 
propionamido)-oxindole in 60 parts of meth- 
anol, 037 part of 5^nitro- : 2-furaldehyde and 
0.1 part off sodium succinate is heated under 
reflux during 16 hours. The mixture is then 
cooled and filtered and the solid residue is 
dissolved in aqueous sodium carbonate solu- 
tion. The solution is filtered and the filtrate is 
acidified wifh aqueous hydrochloric add.^ There 
is thus obtained 5<2-cairboxypropionaniido)-3- 
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(S-nitro-^furfuryHdene)^^^!^ m.p. above 
360*0 

The 5^2-carboxypropdoBamido) - oxmdole 
used as starting material maty he obtained by 

5 adding a solution of 031 part of succinic 
anhydride in 30 parts of benzene to a solution 
of 0.45 part of jHanmnoK>xindoie in 20 parts 
of dioxaa. The mixture is allowed to stand 
overnight at 18— 23°C and the solid is den 

10 collected and washed with petroleum ether 
(fcp. 60-*0 o C.). There is thus obtained 5- 
(2-<^boxy-propioiEmitd^ 

Example 17: 
1.5 Farts of 6-amino-oxuKfede and 20 parts 

15 of anhydrous formic arid are heated under 
reflux during 30 minutes. 1-5 Parts of 5-mtro- 
2Juraldehyde are then added and the mixture 
is heated under reflux daring a further 30 
minutes. The mixture is cooled and filtered 

20 and the solid residue thus obtained is 6-fotm- 
omido-3-(5-mtro- 2 -furfuryMdene>oxnsdole» 

mjp. above 360°C 

•Example IS: 
. A mixture of 1$ parts of 6-acetamido- 
25 oxindote, 15 parts of 5-idtro^fur^d^de 
and 100 parts of acetic acid is heated under 
reflux during 2 hours. It is then cooled and 
Altered and the solid residue is washed witn 
acetic add and methanol. There is dws ob- 
30 taaned 6^cetamido-3<5-ni^ 
oxindote,m.p. above 330°C. 

Example 19: 
A mixture of 025 part of 4-acetamido- 
oxindole, 02 part of 5-nitro-2Hfuraldehyde and 
35 3 parts of acetic arid is heated under reflux 
during 30 minutes and ds then cooled and 
filtered The solid residue thus obtained is 4- 
acetaanido-3 -(5 - nitro - 2 - fucfur^ene)- 
oxindole, which when crystaffised from di- 
40 methylfonnamide has m.p. above 360°C. 

The 4-acetanridiof-oxdndole use^ as starting 
material may be obtained by adding 242 parts 
of 35% aqueous hydrochloric arid in portions 
to a mixture of 42 parts of 2: 6-dinjttaphenyl- 
45 acetic arid, 1022 parts of tin and 5 pants of 
ethanol. After the vigorous reaction subsides 
the mixture is heated under reflux during 30 
minutes. It is then filtered and the filtrate is 
cooled and saturated with hydrogen sulphide. 
50 The mixture ds filtered and the filtrate is 
evaporated to dryness under reduced pressure. 
The residue is dissolved in water and sodium 
bicarbonate is added. There is thus o btained 
4-^mino-oxindQle, which after crystallisation 
55 from water has m.p. -1(80— 182°C. ^4-Acet- 
amido^xindDle is then prepared from 4- 
amuHM)xind<de by r eaction with acetyl 
chloride in pyridine. It has m,p. 258— 260°C. 
after crystallisation from ethanol. 
50 Example 20: 

A mixture of 1 part of S^ethyHnrindole, 
1 part of 5^tn>3-furaldehyde and 7 parts of 
acetic arid is heated under reflux during 2 
hours and is then coded and filtered The soHd 
65 residue thus obtained is 5-methyi-3-(5-nitro- 
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2-furfuryUdeae)K)xiiBdole 3 mjp. 236°C. with 
decomposition. 

Example 21>: 
3 Parts of '5-hydroxy-orindole, 5 parts of 
5-nitro-2-furaldehyde and 25 parts of acetic 
add, are reacted by the procedure described 
in Example 20. There is thus obtained, in a 
similar manner, 5-hydroxy - 3 - (5-<ritro-2-fur- 
farydixieDe^xindole, m-p. above 360°C 

Example 22: 
2 Parts of 5-methoxy-axindoie, 1 J parts of 
5-iiitrcK-2-furaMebyde and 20 parts of acetic 
add are reacted by the procedure described in 
Example 20. There is thus obtained* in a 
similar manner, 5-methoxy - 3 - (5 -*nitro-2- 
furfuryKdene^xindiOk, which when crystal- 
lised from 2-ethoxyethanol has m-p. 270°C. 
with decomposition. 

Example 23 : 
1 Part of oxmdole^carboxylic arid, 1 part 
of 5-nitro-2-fura!ldehyde and 20 parts of acetic 
arid are reacted by ithe procedure described 
in Example 20.- There is thus obtained, in a 
similar manner, 

3<5^tro-2Hfurfurylidene> 
oxindole-€-carboxyldc add which after crystal- 
lisation from 2-ethoxyetbanoL has m.p. above 
360 "CL 

(Example 24: 
13 Parts of 5 :7-^iibromo^xindole> 0.63 
part of 5-nitro-2^furald^byde and 20 parts of 
acetic arid, are reacted by the procedure 
described in Example 20. There is thus ob- 
tained, in a similar manner, 5:7-dibromo-3- 
(5-mtJO-2-furfuryMerc)-oxindoie > which after 
crystallisation from dimethyKormamide has 100 
nup. 308— £10°C. with decomposition. 

Example 25: 
A solution is prepared from 1 part of 3-(5- 
nitro-2-furftu7fidene)^xindoile in 99 parte of 
polyethyleneglycol and the solution so obtained 105 
possesses antibacterial properties. 

Example 26: 
An aqueous dispersion is prepared from 0.5 
part of 3^5-mtro-2-furfuryl!Mene)K)xindole, 
10 parts of pdyoxyetbylene sorhitan mono- 110 
ofeate and 89-5 parts of water and the aqueous 
dispersion so obtained possesses antibacterial 
properties. 

Example 27: 

A solution is prepared from 0.1 part of 3- 115 
(5-mrjx>-2-fuifu^ and^ 99 B 

parts of castor oil and the oily solution so 
obtained possesses antibacterial properties. 
Example 28 : 

A solution is prepared from 0.5 part of 3-<5- 120 
nitro^2-fiuiuryUdene)-oxindole, 24,5 parte of a 
condensation product obtained from octyl- 
cresol and 8—10 molecular proportions of 
eahytene oxide and 75 parts of polyethylene- 
gjycol 400. The solution so obtained possesses 125 
antibacterial properties and it may be diluted 
with water to provide an aqueous solution 
possessing antibacterial detergent properties. 
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Example 29: 
An aqueous dispersion is prepared by aiding 

ioSxture of 0.05 part of cetomaoogol 1000 
5 B?JC. (a condensation product of cetyl alco- 
hol and 20—2+ molecular proportions of 
SyiSe oxide), 2 P amof^yl ceUulose^ 
parts of glycerol and 91 parts of water- 
Aqueous dispersion so obtained possesses ann- 

10 bacterial properties. 

Example 30: , ^ 

of 3^5^ao^furfurylidene)^3andote »a 

SiWe 5 €0 parts of V^g^S^Jgg 
15 Sd39 pans of ^yethyl^W^ 
There is thus obtained an ointment possessing 
Abacterial pro^^ ^ 

A paste is formulated in the knowu 
20 by incorporating 1 part of M5-mtro-^fur- 
SrySSrS-oxkdole into a mixture of 78 para 

STXaarSu, 10 parts ll^ KXtaJ 
3 pares of cetosteasyl alcohol and then dndcen- 
fcTthe product with 8 parts of anc oxide. 
25 There is thus obtained a paste, possessmg anti- 
bacterial properties, which may be used for 
treatment of the skin. 

Example 32 : 
A cream is formulated in the known manner 
30 by incorporating 0-5 pan of 3-<5-mtro-^- 
gr^^efolrndoie tea. mixnire of 20 
pSof castoroM parts f««^*5 
hot 2 parte of cetomacrogol 1000 BjP.U ana 
« 5 parts of water. There is thus obeanedan 
35 amisepdc cream which may be used for treat- 
ment of the skin. 

Example 33': 
A dusting powder is prepared by adding 
0.05 part of 3K5-mtiOn2-furfuryhdeneWxin- 
40 dole So a mixture of 10 parts <* J£ 
pacts of boric acid and 80 parts of talc. There 
i^thus obtained a dusting powder possesang 
Abacterial properties which may be used for 
treatment of die skin. 
45 Example 34: 

A dusting powder k P"**"* 1 * 
OA past of 3K5^tro-2-fuihiryl^ene)-Oxin- 

dole toa mixture of 745 parts of starch and 
25 pam of zinc oxide. There is thus obtained 
50 a dusting powder possessing an&bactemaa 
properties which may be used for treatment ot 
the skin. 
WHAT WE CLANM IS : — 
1. New indole derivatives which are com- 
55 pounds of the formula! : 1 — 



halogen atoms or nit*>, acyJanuno, aftyl, 
hvdroxy, alkoxy or carboxyHc acid radicals. 

3. HS^tro-Z-rurfurylid^^xu^e. 

4. Process for the manufacture of die new 
indole derivatives ckmned ^.^f 65 
comprises interaction of an oxindok derivative 

of the formula: — 




wherein R stands for hydrogen and wherein 
the nucleus A may optionally bear subsbtuents. 
2. Indole derivatives as claimed in Claim 1 
60 whereto me nucleus A bears one or more 



whereto A and' iR have die meanuig stated m 
cWl,with5^tro-2-fura]dehydeorw^a 70 
compound capable of acrica* as 5-mtro-Z- 

furaldehyde. . . . 

5 Process as claimed to Claim 4 wherem 
the "compound capable of *&^™S mX *%' 7S 
2-furaldehyde is 5-mtro^-Airaldehyde di- 75 
acetate in die presence of aoueous mineral acid, 
for example aqueous hydrochlonc aend. 

6. Process as claimed to Claims 4 and 5 
whereto there is present a solvent or .dduent, 
foTe^nple acetic acid, aqueous ethanol or 80 
anhydrous formic acid. 

7. Process as clamed m . G ^ m JTl 
whereto .there is present a basic catalyst, for 
example sodium acetate. . . K ^- ri as 

gNew antimicrobial compositions wherein JO 
the active ingredient is at feMtooe °[™*?Z 
indole derivatives of die iformda sated m 
Oaim 1 in admixture with an inert diluent or 

^"compositions as claimed to CHm 8 90 
whereto the active ingredient is 3-(5-mtro-z~ 
furrurylMme>oxindole. . _ . g 

10. Compositions as claimed m Oaims » 
and 9 which are in die form of solutions in 
polyethylene glycol optionally containing 95 
wetting agents. . 10 

.11. Ck>rr^~4tiorrs as claimed m Ctam 10 
whereto the wetting agents are condensation 
products of alkylphoiols with ethylene oxide, 
for example the condensation product of octyl- 100 
cresoli with S^-dO molecular proportions of 
ethylene oxide. „ 
12. Compositions as ctemedi m Claims » 
and 9 iwhkh are in the form of aqueous das- 
pensions whereto the dispersing or surface 103 
active agent is polyoxyethylene sorbitan mono- 
oleate. o 
13 Compositions as claimed in (Janus » 
and 9 which are in the form of aqueous dis- 
persions whereto there are present water- 110 
miscible ingredients, for example glycerol, 
tfrfrWrng or gelling agents, for example ethyl 
cellulose and condensation products of fatty 
alcohols with ethylene oxide, for example the 
condensation product of cetyl or cetostearyl 113 
alcohol and 20—24 molecular proportions of 

''^-^Compositions as claimed to Claims 8 
and 9 which are to the form of oily solutwos, 
for example solutions in castor oil. 
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15. Compositions as claimed in Claims 5 
and 9 which aire in the form of creams, oint- 
ments or pastes. 

16. Compositions as claimed in Claim^ 15 
5 wherein the ointment is formulated in an oint- 
ment) base consisting of polyethylene glycol 
400 andpolyethylene glycol 4000. 

17. Compositions as claimed in Claim 15 
wherein -the pastes axe formulated in an oily 

10 or fatty base, for exampfc castor oil and' white 
beeswax optionally he the presence of a> fatty 
alcohol, for example cetyi eUcohol or ceto- 
steaiyl alcohol. ^ f . 

1& Compositions as claimed m Claim 17 
IS wherein there is present a thickening agent, 
for example zinc oxide. 

19* Compositions as claimed in Claim 15 
wherein the creams aire in the form of oit-in- 
waiter type emulsions formulated from castor 
20 oil and a fatty alcohol, for example cetyl 
alcohol or cetosteairyi alcohol in the presence 
of & dispersing agent. 
20. Compositions as claimed in Claim 19 



wherein the dispersing agent is a condensation 
product of at fatty alcohol and ethylene oxide, 25 
for example the condensation product of cetyl 
or cetosteaiyi alcohol with 20—24 molecular 
proportions of ethylene oxide. 

21. Compositions as chimed in Claims 8 
and 9 which aire dn the form of dusting powders 30 
containing inert diluents or carriers* 

22. Compositions as claimed in Claim; 21 
wherein the inert diluent or carrier is talc 
and/or starch optionally in the presence of 
additional ingredients, for example zinc oxide 35 
or boric acid. 

23. New indole derivatives* chimed in 
Claims 1—3 as hereinbefore particularly de- 
scribed and especially with reference to the 
foregoing (Examples 1—24- m 40 

24. New antimicrobial compositions, claimed 
in Claims 8 — 22, as hereinbefore particularly 
described) and especially with reference to 
Examples 25—34. 

ALIRRED O. BALL, 
Agent for the Applicants. 



PRawaiONAlL SPECMCATIiON 
New Indole Derivatives 



♦5 We, Imperial Chemical Industries 
Limited, of Imperial Chemical 'House, Milt- 
bank, London, S.W.I, a British Company, do 
hereby declare this invention co be described 
in the following statement: — 

50 Tins invention ariaites to new indole deriva- 
tives and more particularly it relates to certain 
3^5ndtio^furfui7(lidene)oxind(de derivatives, 
which possess useful therapeutic properties. 
According to the invention we provide the 

55 said ne(w indole derivatives winch aire com-, 
pounds of ilhe formula): — 




wherein R stands for hydrogen or for an acyl 
group and wherein the nucleus A may option- 

60 ally be substituted by, for example halogen, 
nitro and acetanndto substituents. 

According ito a further feature of the inven- 
tion we provide a process for the manufacture 
of the said new indole derivatives which com- 

65 prises interaction of an- oxindole derivative of 
theformuto: — 




wherein A and R have the meaning stated 
above, with 5-snizo^Muxaiklehyde or with a 
70 compound capable of action as 5-nitro-2- 
tuialdehyde. 
As compounds capable of reacting as 5- 



nitTO-2-furaldehyde there may be mentioned 
for example 5-mtio-2-fitrakMiyde diacetate. 
The reaction may conveniently! he brought 75 
about in a> suitable solvent or diluent for ex- 
ample in acetic acid or in aqueous ethanoL 
There may also optionally be present a baric 
cattalystfor example sodium acetate. ^ 

As stated the new indole derivatives of the 80 
invention possess useful therapeutic properties. 
They are particularly useful as antibacterial 
agents especially for antiseptic purposes 

The invention is illustrated but not Kmked 
by the following Examptes in which the parts 85 
are by weight: — 

Example. 1 

1.41 parts of 5-nitro^-furaiMehyde^ 133 
pasts of oxindole and €5 parts of acetic acid 
are heated together under (reflux during 30 90 
minutes. The mixture is cooled and added to 
100 parts of water. It is then filtered and 3- 
(5-iutrcH2HfuifuryMdene)-oxHidole is obtained 
and washed with water. It is crystallised from 
betaj-ethoxyethanol and has m.p. 26&°C. with 95 
decomposition. 

Example 2 
2.43 parts of 5-nrtio-2^iinaldehydeHdiacet- 
ate, -1.3B parts of oxindole and 1.06 parts of 
351% aqueous hydrochloric acid are heated 100 
together under reflux in aqueous ethanol dur- 
ing one hour. The mixture is cooled axed fil- 
tered and 3-(5-nitaH2-fiufuryHdene)ox!indo'le 
is obtained and washed with water. It is 
identical with the compound as described in 105 
•Example 1. 

Example 3 
A solution of 037 pare of sodium acetate 
in 5 pams of acetic arid is added to a solution 
of 1.33 parts of 5-nitx&~2~fiiialdehyde and 110 
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15 



2 parts of 5-booanooxindole (prepared by the 
method of Sumpter, Miller and Haririck, 
Journal of the American Chemical* Society, 
1945, volume 67, page 1656) in 16 parts of 
acetic arid. The mrixcure k heated under reflux 
during 15 minutes, then, cooled and filtered 
There is obtained 5-bromo3-(5-3iitro-2-far- 
furyJideiK^xindales which when ay&a&sed 
fuom beta^thoxyethand- has m,p. 305 *C. with 
decomposition. 

{Example 4 
From 0j66 part of 5-nitio-i2nfui^dehyde^ 0.8 
part of 5-mtrooxindole (prepared by the 
method of Sumpter, <Mifler and 'Magan, Jour- 
nal of the American Chemical Society, 1945, 
volume 67, page 499) and a solution of 0.185 
part of sodium ajcetsaie in 5 paits of acetic acid 
by the procedure described in Example 3, 



there is obtained 5-mtro-3-(5-ndtn>-2-furfuiyli- 
dene>oxkdole which does not mete betow 
320°C 

EXAMPLE 5 

A solution of 0.4 part of sodium acetate in 
5 pans of acetic arid is added to a> sotatton 
of <L78 pan of 5^wv2-fumkieh(yde and 055 
part of 5-acetamidooxindole prepared by 
acetylasaon of S-anriiswxindole^ kt 7-5 parte 
acetic arid. The mixture is heated at 100 
C. during 3 hours then cooled and catered. 
There is obtained 5^etamido^5-mta^2- 
fuxforyKdene)oxiiKJole which when aystaHjsed 
from 50% aqueous acetic acid has m.p. 301 
C. with decomposition. 

tAIJFEJHDO.iKAJLL, 
Agent for the Applicants. 
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